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Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state imaging device of high optical sensitivity, where the 
degree of convergence of the light which enters a light-receiving surface obliquely is increased and a received 
optical image can be converted into an electric signal with high efficiency. SOLUTION: This solid-state 
imaging device is provided with a photodiode 102 formed on a substrate 101, a first interlayer insulating film 
105 formed on the photodiode 102, a second interlayer insulating film 109 which is formed on the first 
interlayer insulating film 1 05 and has a trench part 111 having a concave lens shape at a position on a light- 
receiving region of the photodiode 102, and a third interlayer insulating film 1 10 which is formed on the second 
interlayer insulating film 1 09 and has a refractive index larger than that of the second interlayer insulating film 
109. COPYRIGHT: (C)2002,JPO 
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0*BulE^ 3 (Digrams 1 1 0OZJBBIiBia«: % M*. 

tfiMaai 4 omibmiui 7 o i imtirm n 4 *n . 4 r 

*STE0Sr»«U UISSB5(D»BIttittB7 0 2« 
JBJr*n5*S2. Ot^S i Nt«ffir^ a Buld^5 

©»patt«a7 0 2 (Dmttmn 5 ijrfBS4onntt 

SJS7 0 l(0/B*T*n4J:Ofc**< ft4«fc^«cJBflET 

s. r«c*>%. n5>n4r*n««t<. flratr***** 

[0 04 9] C(D^]lJg«3i«. *»BHfc©B««cJ: o 
^mcc^oT. «*e>«CA«bA:*l 1 2 (fit*. T^K 

f ¥4*- F©s*ffi6cA%T, e 
[0050] @{«i^gcD-wi<bur. mos 

F^*m^»<D/c*(OS*IR^-<bLrfiML/-C^^^, 



[005 1 ] 

[»IB<0«»] «±. «S60fc«fc5R:. «MB<DBWi 

H»JB«f**«/hS < . * h#J*- K©cfJ*SB© 

±^Tfig«:jSgP*WT5«fc^Jil!iJU>X«©?tg|5 (S 

*) »S3nn»5. -e©±K{ajB«f^©*#)5c (ffi 

[0 05 2 ] C©J:-5CC. «*g?r«fct3^:#<-r.5C<t 
#-C*Sfc«>. :)^g©i6<,>if5HiH&fi^**§*C4# 

fc. J:0JMlWfc-r*c4#sr**fc». ??7imi*4N 

WKKtt4C4*T«fS. 
[■BttMt&Nn] 

m 1 1 *mvxom i ©nis©^«c^s@«fi«^ 

[02] *¥kaa<Dm 1 ©Hte©Jfca8«cG&£@f*ffifll£S 
g©SB£^ffi©— SP©XS*^-rSSP»fffi@t?* -5. 

[^3]. *^hj©^ 1 <D$m<r>i&m<Dm 1 ©^^w«c * 



(6) 2 0 0 2 - 1 1 0 9 5 3 

10 

[04] ##£9!©JfS 1 <DmM<D&m<D& 1 ©^EJflNc 

[05] **hb<ds i <Dmm<DBB<om 2 o^mm^ 

[06] fcSfciB©*! 1 ©HJS©BS©§I 2 ay%3&mt 

% z> H»ts«i5B©sijs^ffi©-s©ig cffw 

10 S0-C&5. 

[07] ^x^®* 1 <Dmm<D&mic&z>®wm&igi 

[08] se*8rpR©B(*ft«^a©-ss©«ji^-r 
ga5Wffi0r$)4. 

1 0 1 -*SW*«S. 10 2~7*h*-f*-.F. 10 

3 •••jr-wmwri*. 1 0 4 -v- nag. 1 0 5 -m 1 
oni-nettm. 1 0 6 -m^&B.. 1 0 7 -mMssm.. 
ios-bbmt 1 0 9 -312 ommtmm. 110- 

20 JR3<DJimtfiltR. 111-8HB. 112-AJW*. 2 

0 30 1 -«8P. 3 0 2-8 
SB, 50 1-?»8B. 60 1- U^h^->, 70 1 

-mivmtmmm. 1 0 2-m5<DSfsmm, so 

1 802-7*h^*-F. 8 0 3- 

scM-y-hm. so 5 •mi©® 

mttttflt. 8 0 6-IWL 8 0 7-«MEtt. 8 0 
8 -EM. 8 09-»flS2©JBIH«tBI. 8 1 0 -AM 




801 

803- **4H«fH* 

804- y- h£fi 

805- »l©»K*8«H 

808- HS#Stt 

807- «J5E« 

808- EgW 

809- a2©JS|BMg«H 

810- AM* 



(7) 



2002-1 10953 




[02] 



102 



--no 

--1Q9 

--105 

104 
103 
101 



(a) 



104-*- KSfl 

108- fi#S|i 
107-«SK» 

109- m2CO«I3H£»a 

110- Sl3(DJini&ttfll 

111- 313 



101 
102 
103 



+-105 

104 
103 
+-101 




101 

102- -73r K 

103- *«**ia* 

104- -y— hEtt 

105- si(onRiiiuta 



107- «anet» 

108- EMU9 

109- B2<D9raiettfli 

110- sB3a>9Rai&i»a 

111- 313 

201 — h/<* — > 



(8) 



0 0 2- 1 1 0 9 



--no 




14] 



(a) 



102 



-f-105 

■ 104 
103 
101 



302 



302 



101-*9tt&« 

103- *^«ffl« 

104- V— h£@ 

105- *i<Dj§ra*&taK 

106 •■^BB» 

107- 

10B-E«JS 

109- m2(DSIBH6SK 

110- »*3<d»BW&»BI 

112-AJ« 

301 - MS 

302- «gS 




-101 



-110 




[05] 



101 

102-7* h y *f 4" — K 
103"a5T»»«« 
104-y— h£» 

10»»H»Rtf 



io7-*2ne« 

109- s2<ojiniettfli 

110- s3<7>jgrai£«a 

301 - M 

302- fctt 



-110 




loi-"¥8*MK 

103- *^#Bftj* 

104- y- hs» 
los-siajM&sa 

106- e^stt 

107- *SE* 

io9--«20)jiniuua 
no •"£3ajaisa&!tn 

112-AJW* 
501 -M 



(9) 



1*682 002-1 10953 



U) 



102 



-f-105 

104 
103 
101 





101- *au*£is 

102— ^*- h^V*— K 

104- >r— hGia 

105- mi<7)Bw*fe»a 

108--«^E» 



107-*25R« 
109-W2(OSWIft«K 

501— 



101 
102 
103 
104- 
105 
106 
107 
108 
109- 
110- 
111 
112 
701 
702 



-mollis* 

••*l<D»Kiafe«ia 

-rasa 
-was 



7d> h«^-^CD^^ 

F £ -A (#3*) 4imS AA10 AB01 BA14 CA03 EA01 
FA06 FA08 FA28 GD04 GD06 
CD07 CD08 
5C024 CX41 CY47 GX03 
5F088 AA01 BA01 BA16 BB03 EA04 
3A12 JA20 



